Aims-To compare the sensitivity of the ultrastructural method to detect myeloperoxidase (MPO) with light microscopy and immunocytochemistry using an anti-MPO antibody; to examine the expression of lymphoid antigens in relation to MPO An increasing number of reports have documented, in the past few years, cases of acute leukaemia in which the cells have both lymphoid and myeloid characteristics. These have been designated as hybrid, biphenotypic, or mixed lineage leukaemias.1-7 The simultaneous2 58 or sequential9 10 expression of antigens from more than one lineage in leukaemic cells presents diagnostic problems and also raises the issue of the cell origin of these leukaemias.
istry; the inmmunogold method combined with MPO used at the ultrastructural level can help to define the cell lineage involved in biphenotypic leukaemia by highlighting the myeloid component defined by MPO. An increasing number of reports have documented, in the past few years, cases of acute leukaemia in which the cells have both lymphoid and myeloid characteristics. These have been designated as hybrid, biphenotypic, or mixed lineage leukaemias.1-7 The simultaneous2 58 or sequential9 10 expression of antigens from more than one lineage in leukaemic cells presents diagnostic problems and also raises the issue of the cell origin of these leukaemias.
Electron microscopy has been valuable for the analysis of ultrastructural details which could not be resolved by light microscopy.1' The possibility of combining ultrastructural cytochemistry and immunological markers using a colloidal gold method provides a means that the simultaneous expression of a myeloid or lymphoid surface antigen and a cytoplasmic enzyme (such as myeloperoxidase) can be examined in single cells. Blast cells from 10 out of 14 cases were poorly differentiated with a high nuclear: cytoplasmic ratio and no granules. According to FAB criteria,'8 six cases were initially classified as lymphoblastic (ALL) and eight cases as acute myeloid leukaemia (table 1) . In cases 6, 9, 10, and 13 there was a mixture of two morphologically distinct cell populations, some resembling lymphoblasts-small in size and with a high nuclear:cytoplasmic ratioand larger ones resembling myeloblasts or monoblasts with more abundant cytoplasm and identifiable granules in some of them. Sudan black or myeloperoxidase were positive in all the AML cases; in two cases only 4% of blast cells were positive; this ranged from 29% to 100% in the others.
IMMUNOPHENOTYPING
All cases classified as biphenotypic were TdT positive and coexpressed lymphoid and myeloid antigens (table 1) . The blast cells in cases 1-10 were positive with B markers (CD10, CD19, and CD24 or cCD22) and cases 11-14 showed T markers (CD2, cCD3, and CD5 or CD7). All of them also ex-pressed myeloid antigens (CD13 or CD33) or were positive with anti-MPO, or both.
Dual colour immunofluorescence carried out in five cases showed that B lymphoid and myeloid antigens were expressed in four and T lymphoid and myeloid antigens in one case (table 2) . ELECTRON 
MICROSCOPIC MORPHOLOGY
The blast cells had high nuclear:cytoplasmic ratios with predominantly dispersed nuclear euchromatin and condensation of the nuclear chromatin towards the periphery. In four cases (6, 9, 10, 13) two distinct populations of blasts were recognised, and this was also shown by light microscopy. The larger blast cells had an irregular nuclear outline with
Immunological and ultrastructural studies in acute biphenotypic leukaemia predominantly euchromatin and abundant cytoplasm. Short and long strands of endoplasmic reticulum, mitochondria, and a few granules were often identified. The small blasts, resembling lymphoblasts, had a narrow cytoplasmic rim and paucity of organelles with no granules. The nucleus showed coarse chromatin clumping (fig 1) .
MYELOPEROXIDASE ACTIVITY
MPO activity shown by ultrastructural cytochemistry was detected in 4%-99% blast cells from all 14 patients (table 3). In the eight cases initially classified as AML (7) (8) (9) (10) (11) (12) (13) (14) , MPO was demonstrated by all the three methods used. In the six cases initially classified as ALL (1-6) light microscopy was negative but electron microscopy showed clear MPO activity in all of them in 4%-7% of blast cells (table 3) . Three of them (1, 3, 6) were also positive with anti-MPO. In case 2 the demonstration of MPO by electron microscopy was critical to qualify this case as biphenotypic as only one myeloid antigen (CD13) was positive. In cases 4 and 5 electron microscopy was also the only method to demonstrate MPO as this was negative by light microscopy and anti-MPO (table 3) .
In the cases classified as AML MPO activity was localised in small and large granules. In the six cases classified initially as ALL, with MPO negative by light microscopy, the MPO positive granules were small by electron microscopy. These granules were either scattered throughout the cytoplasm or clustered in the Golgi zone (fig 2) . In the four cases with an admixture of blasts of two sizes, MPO positivity was seen in the large blasts in all the cases and in the small, lymphoid-looking blasts in two cases (9, 13 
